Background: Tuberculosis (TB), is one of the major common air born infectious bacterial diseases which remains a major worldwide health problem with global mortality. Objective: To evaluate the efficiency of serum samples compared to sputum for the early diagnosis of TB, and to evaluate the levels of superoxide dismutase (SOD), catalase (CAT), total antioxidant status (TAS) and tumor necrosis factor- (TNF-) in patients with pulmonary tuberculosis (PTB). Methods: One hundred patients with clinically suspected PTB and 25 healthy individuals were enrolled in the study. According to the bacteriological results, 78 patients were diagnosed as having PTB infection. These cases were categorized into 69 culture positive cases [sputum and serum PCR positive patients (n=42), sputum PCR positive and serum PCR negative patients (n=16) and sputum and serum PCR negative patients (n=11)] and 9 culture negative and sputum PCR positive cases with radiological lung abnormalities suggestive for PTB. For these 78 cases, erythrocyte SOD, CAT, serum TAS and TNF- were determined. Twenty two patients were culture negative and negative for both sputum and serum PCR. They had no PTB and were not involved in biochemical studies. Results: In all 78 PTB patients, erythrocyte SOD, CAT and serum TAS levels were statistically lower than controls (p<0.05), while TNF- was highly significantly increased (p=0.001). There was a significant direct linear correlation between SOD and CAT and TAS (p<0.0001, r= 0.78; p<0.0001, r= 0.88; p<0.0001, r=0.80 respectively) and a significant reverse linear correlation between TNF- and SOD, CAT and TAS level (p<0.0001, p<0.0001, p<0.0001,. Conclusion: Although the sputum culture is still the gold standard for the diagnosis of patients with PTB, sputum PCR is an efficient method that could be used as an alternative to the culture for the rapid identification of PTB cases. The lower levels of SOD, CAT and TAS may be improved by the antioxidant therapy which may help in better prognosis. Anti TNF-α therapy may help in decreasing the elevated level of TNF-α shown in all PTB patients.
antioxidants. (4) The total antioxidant status (TAS) of TB infected patients would be the net result of the protective effect of antioxidants such as antioxidant enzymes, small molecule antioxidants (glutathione) and dietary antioxidant micronutrients (vitamin C and vitamin E) on one hand, (5) and free radicals generated from TB infection on the other hand. The TAS of these patients would be a better indicator of the net free radical burden which, if indicated, could be manipulated by dietary supplementation. (6) Tumor necrosis factor- (TNF-) is a multipotent cytokine produced predominantly by monocytes / macrophages, but it can also be produced by many other cells, including Laboratory diagnosis of TB involves several bacteriologic, immunologic or molecular approaches. (8) However, conventional microbiology methods still constitute the principal tool for the diagnosis of TB in developing countries.
Direct testing has low sensitivity and culture requires long culturing time. (9) Nucleic acid amplification-based diagnostic approaches may provide very sensitive, specific, and rapid detection of MTB. (10) For diagnosis of TB by PCR, specimens from the site of infection are required. In certain cases it is difficult to get the specimens from the site of infection and in such situations, some researchers have tried to detect the DNA of MTB complex from the blood of these patients. (11) So, the aim of this study was to evaluate the efficiency of serum samples compared to sputum for the early diagnosis of TB. In addition to evaluate the levels of superoxide dismutase (SOD), catalase (CAT), TAS and TNF- in patients with PTB. Institute.
SUBJECTS AND METHODS

Patients
Collection of samples:
Early morning sputum samples were collected from each patient in a sterile, disposable plastic container and immediately transported to the laboratory. From the pellet, part was subjected to direct microscopy examination by ZiehlNeelsen stain (ZN), another part was inoculated on to Lowenstein-Jensen (LJ) and incubated at 37ºC for 10 weeks. The remaining part of the sputum pellet was further processed for DNA extraction.
PCR:
A-DNA extraction: DNA was extracted using the QIAamp viral DNA mini kits 3-Serum TAS was determined by the method of Blios (1958) , (15) 
RESULTS
Out of 100 clinically suspected TB patients, 63 were ZN positive and 69 were culture positive.
From Tables  1  and  2 , out of 100 clinically suspected PTB patients, 63% were positive by both sputum PCR and culture, whereas 27% were negative by both methods compared to 42% who were positive by both serum PCR and culture and 27% were negative by both serum PCR and culture.
However, 6% were culture positive but sputum PCR negative compared to 27% who were culture positive but serum PCR negative, and 4% were culture negative and both sputum PCR and serum PCR positive. Considering culture results as the gold standard, the sensitivity of sputum PCR was 91%, with 87 % specificity compared to 60% sensitivity and 87% specificity in case of serum PCR. The data of Table 5 revealed that erythrocyte SOD, CAT and serum TAS levels were statistically low (p<0.05) in all TB patients in comparison to the control group.
A highly significant increase in serum TNF- level had been observed in all TB patients when compared to that in the healthy subjects (p=0.001) ( Table 5 ). The sensitivity of sputum PCR (91%) obtained was in agreement to that of culture, as stated in most studies comparing these two methods, (18, 19) where both culture and sputum PCR were superior to the direct testing method. This is possibly due to the greater sensitivity of culture and sputum PCR for bacillus detection in paucibacillary sputum samples. In this study, there were 4% of cases negative by culture but positive by sputum PCR and/or serum PCR yet they had radiological abnormalities and clinical symptoms suggestive for TB. This was reported by other investigators, (19, 20) and might Also in this study, 6% of cases were culture positive but negative by sputum PCR compared to 27% serum PCR and this might be attributed to the presence of PCR inhibitors. (18, 19, 21) This observation was similar to that of Khan et al (2006) . (21) In the present work, serum PCR correctly identified 61% of culture positive cases and only 13% of culture negative cases (60% sensitivity, 87% specificity) which was similar to other workers. (11) This was lower than that for sputum PCR that identified 91% and 13% respectively (91% sensitivity, 87% specificity).
TAS
It can be concluded that sputum PCR is preferred in diagnosis of PTB, however, serum PCR can be used in the diagnosis of extra PTB with reported sensitivity up to 70%, (22) Lower erythrocyte SOD and CAT activities in all TB patients than in healthy persons were documented and are in agreement with previous studies. (4, 23) CAT is generally considered to be the dominant hydrogen peroxide-scavenging enzyme in the lung, (24) whereas the first The present study demonstrates that PTB is associated with lower erythrocyte SOD and CAT activities which are positively correlated with TAS level. SOD is the primary enzyme involved in the enzymatic antioxidant defense system, since it reduce ROS to H2O2 which is further reduced by catalase to H2O. (37) The lung inflammation which occurs during TB infection is a continuous source of free radical generation. Increased ROS level leads to an increase in the consumption of antioxidants, (27) and can also lead to an increase in the gene transcription of an array of genes involved in oxidative stress and immunity, including TNF- (negative correlation with antioxidants). (38) 
